Analyses of linked beta-globin genes suggest that nondeletion forms of hereditary persistence of fetal hemoglobin are bona fide switching mutants.
The analysis of nondeletion forms of hereditary persistence of fetal hemoglobin (ndHPFH) has led to the identification of cis-acting elements, located in the promoter regions of the fetal genes, that appear to be involved in the process of fetal to adult hemoglobin switching. Individuals with these disorders demonstrate elevated levels of fetal hemoglobin and lowered levels of adult hemoglobin during adult life. This phenotype could be either the result of an abnormality in the switching process or the result of two independent mutations: one mutation increasing the level of fetal (gamma) gene expression and another mutation decreasing the level of adult (beta) globin gene expression. Here we demonstrate that the adult beta genes linked to two different forms of ndHPFH, G gamma beta + HPFH and Greek ndHPFH, produce normal levels of correctly processed mRNA in transient-expression systems. We also report that the nucleotide sequences of the beta genes are normal. These results indicate that these gamma gene promoter mutations are linked to functionally normal beta-globin genes and are consistent with the hypothesis that these mutations interfere with the normal switching process.